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Innovation can be defines as the introduction of new things, ideas or ways of doing something that has 
been introduced or discovered. Innovation has recently been regarded as an important factor for firms to 
develop and maintain their competitive edge. It is important for firms to identify the key factors for 
promoting a firm’s product and process innovation. These factors include entrepreneurship paradigm, 
business strategy, organizational learning and knowledge management. 
Modularity come from the word of module.  According to Baldwin et al., (2000), module can be define as 
the structural elements that match among themselves but do not suitable connected with the elements that 
outside from their units. From here, we can said that module is a self-contained subassembly and can 
connects to other modules which have same interfaces. Modular can contain a large range of value-
added and complexity ranging from simple which is disposable modules. The use of this modules can 
facilitate the design of production systems as well as customized configuration of finished product. 
competitive performance relates to the outcomes of cost, quality, flexibility, and cycle time. This study 
focuses on the effects of product modularity on various dimensions of competitive performance; which 
are cost, quality, flexibility, and cycle time. 
The objective of this study is to examine the relationship between competitive performance of product 
modularity and innovative factor influencing its adoption among manufacturing firms in Northern region 
of Malaysia. Thus, there are six research questions to be answered in this study, what are the role and the 
impact of modularization, what is the effect of product modularity on various dimensions of competitive 





According to defination ,modular consist of separate units or parts that can be joined together. 
For instances, modular of machines, buildings and all those things. As declared by Hopp et. al., 
(2001), the development of interchangeability and standardization of parts were in many ways 
are the precursors to modularity.  
 
The nature of marketing focusing both on its macro role in society and its micro role in 
businesses also other organizations. Basic marketing pioneered an innovative structure using the 
marketing mix with a managerial approach that emphasis on marketing strategy planning 
McCarthy et.all. ( 1984). .  This strategic planning view of how managers can identify 
opportunities and segment markets (importance of understanding the external environments 
affecting marketing). Generally, marketing are concerned with developing the “right” Product 
and making it available at the “right” Place (involving channels of distribution and customer 
service levels) with the “right” Promotion and the “right” Price to satisfy target customers and 
still meet the objectives of the business.  
 
Firms compete on the quality characteristics of a certain complex good in the market where 
consumers have shown preferences for them Ciarli. (2006). Therefore, firms need to apply the 
innovative marketing strategy to adapt that situation. As Malerba (2005) stated, innovation is 
recognised as a key determinant of industry dynamics in terms of their composition and 
organisation. 
 
“Modularity” come from the word of “module”. According to Baldwin et.all, (2000), module 
can be define as the structural elements that match among themselves but do not suitable 
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connected with the elements that outside from their units. From here, we would said that module 
is a self-contained subassembly and can connects to other modules which have same interfaces. 
Arnheiter and Harren (2006) stated that module can contain a large range of value-added and 
complexity ranging from simple which is disposable modules. For examples, printer ink refills 
to larger complex modules like automobile chassis. The use of this modules can facilitate the 
design of production systems as well as customized configuration of finished product.  
 
Recently, modular design and manufacturinng approaches are being focusing by the firms. 
According to Hayes et. al., (1974), competitive performance of product modularity relates to the 
outcomes of cost, quality, flexibility, and cycle time. Pine et. al., (1993) stated that, one source 
of product modularity reduces product cost is an increase in economies of scale. Whereas, 
Collier, (1981) stated that, the reduction in inventory levels can be associated with a 
corresponding reduction in carrying costs and consequently total cost. Besides, firm can get 
benefits through a reduction in investment costs. Fisher et al., (1999) stated that, tooling, 
engineering, testing, and support are all reduced by using standardized components and sub-
assemblies.  
 
However, there has a clash opinion among some researchers.  According to Karmarkar et. al., 
(1987), product modularity does not lead to cost reductions. The spare parts costs rise from the 
higher failure rates of modules in components and that the result is an increase in spare parts 
inventory. Hence, this research is the first of its kind to investigate the effect of product 
modularity on competitive performance and the best way to market it in Malaysia. 
 
 
Innovative Factor of Product Modularity 
 
Kotler et.all, (2006) define a product as anything that can be offered to a market for attention, 
acquisition, use, or consumption that might satisfy a need or want. Consumers buy products 
frequently, with careful planning, and by comparing brands based on price, quality and style. 
Ferrell (2005) added that, product is the core of the marketing mix strategy in which sellers can 
offer consumers symbolic and experiential attributes to differentiate products from competitors 
and also concerned with what the product means to the consumer. Generally, marketing are 
concerned with developing the right product and making it available at the right place 
(involving channels of distribution and customer service levels) with the right promotion and 
the right price to satisfy target customers and still meet the objectives of the business. This 
strategic planning view of how managers can identify opportunities and segment the markets 
(importance of understanding the external environments affecting marketing). Firms compete on 
the quality characteristics of a certain complex good in the market where consumers have shown 
preferences for them. Therefore, firms need to apply the innovative modularity marketing 
strategy to adapt that situation as   Aoki, (1990) stated that, marketing is too important to be left 





























                             
  
                                  








Definition of Product Modularity (PM) 
 
According to Schilling (2000), product modularity can be defines as the use of standardized and 
interchangeable components or units that enable the configuration of a wide variety of end 
products. While refer to the research since 1986-2001, shown that, firms such as Johnson 
Controls, Magna International, and Lear are rushing to incorporate product modularity. For 
examples, product modularity abound in the computer, bicycle, and automotive industries. 
According to Sanchez et. all (1996), there are the numbers of examples for products that use 
modular design: 
i. Automobiles 
ii. Consumer electronics 
iii. Personal computers 
iv. Software 
v. Power tools 
vi. Household appliances 
 
Sanchez et. all (1996) define modular as decomposable systems, when they possess a high 
degree of independence which is loose coupling. According to Worren et.all (2002), a modular 
architecture is a special form of product design in which loose coupling is achieved through 
standardized component interfaces.  
This loose coupling enables the production of a large number of end items and precursors to 
mass customization. Baldwin et.all (1999) consider modularity to be a design strategy that 









Figure 1 : The Position of Modularization Process in Conceptual Design 




The relevant literatures on the definition of PM are summarized as following: 
 
Table 2.2: Definitions of Innovative Product Modularity 




Similarity between physical and 
functional product architecture, 
minimization of incidental interactions 




Ulrich (1995) The way of the function-component 
mapping and the degree of decoupling 
of the product interfaces 
Function-to-physical component 





Interdependent and closely coupled 
within modules but independent and 
loosely coupled across modules 




Product modules are specified, 
decoupled, can be recombined and 
separated across modules. 




Information is hidden within modules 
and information is visible across 
modules 
Information hiding and visibility 
 
Sako (2002) A bundle of characteristics concerning 
module interfaces, the function-to-
component mapping and hierarchies in 
different phases of the product life 
cycles 
Module interfaces, function-to-
component mapping and 





The combination effects of the ratio of 
number of new and standard 
components 
with the degree of coupling and 
substitutability 
Standard and new components, 




Independence across modules, low 
connectivity between modules, similar 




Implementing Innovative Modularization Strategy 
Analysis by Arnheiter et.all  (2005) found that, four types of modularity will now be defined 
and contrasted: 
i. limited life modularity; 
ii. product use modularity; 
iii. data access modularity; and 




Decision makers should be carefully considers each type before proceeding with a modular 
strategy. Examples of all four types of modularity can be trace as: 
i. The brake module (part of the drive subsystem) is a security related item and 
will need to be inspected and replaced frequently. Therefore customers need to 
consider the maintenance and replacement costs of this limited life module. 
ii. The cabin walls might be designed as product use modules so that the elevator 
owners can change the wall coverings when needed. In this way, the elevator 
could be given a fresh look without replacing the complete cabin interior. 
iii. A data access module in the form of a logic board might store all the information 
necessary to operate the system. Using this approach, an upgrade of the control 
unit is possible at any time and at low cost. 
iv. The use of the 15 manufacturing modules would simplify the supply chain and 
move integration work to the suppliers. 
 
Then, the modules could be developed, built and tested independently. Competitors that 
introduce elevators without such easily upgradeable controls or removable cabin features would 
find themselves at a significant disadvantage in the marketplace. 
 
Innovative Product Strategy 
 
Kotler et.all, (2006) define a product as anything that can be offered to a market for attention, 
acquisition, use, or consumption that might satisfy a need or want. Consumers buy products 
frequently, with careful planning, and by comparing brands based on price, quality and style. 
Ferrell, (2005) added that, product is the core of the marketing mix strategy in which sellers can 
offer consumers symbolic and experiential attributes to differentiate products from competitors 
and also concerned with what the product means to the consumer.  
 
Refer Borden, (1984), product is about quality, design, features, brand name and sizes. Many 
attributes of a company’s products, including brand name, quality, newness, and complexity, 
can affect consumer behavior. The physical appearance of the product, packaging, and labeling 
information can also influence whether consumers notice a product in store, examine it, and 
purchase it. By the way, Peter et all (2007) declared that, one of the key tasks of marketers is to 
differentiate their products from those of their competitors and create consumer perceptions that 
the product is worth purchasing. 
 
Moreover, Hess et. all (2005) stated that, brand equity reflects consumers' belief that the brand 
is looking out for them, will do whatever it takes to make them satisfied, and is responsive to 
their needs. Kotler et.all (2006) added that, the ability of a product is to perform its functions 
includes the product’s overall durability, reliability, precision, ease of operation and repair, and 
other valued attributes. Whereas, according to Duncan (2005), brand trust is created through 
brand messages that provide the benefits promised. 
 
Miqual, Salvador and Eva (2002) reported that, individuals show much interest in the product 
type as the brand and actively seek out information in their decision making. Shugan and 
Ramarao (2001) conclude that rapid changes in technology have a significant effect on 
consumer purchases. Thus, past researchers have clearly suggested that product influences have 
a significant impact on consumer motives. 
 
Innovative Pricing Strategy 
 
The price of products and services often influences whether consumers will purchase them and, 
if so, which competitive offering is selected. For some offerings, higher prices may not prevent 
purchase because consumers believe that the products or services are higher quality or are more 
prestigious. However, analysis by Peter and Donnely (2007) point out that, nowadays, 
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consumers are conscious about the value may buy products more on the basis of price than other 
attributes.  
 
According to Uusitalo, O. and Maija, R. (2007) the domestic competitor reacts to the intensify 
price competition by engaging in selective price changes. The research by Wood, Lias, and 
Barry, J.P (2006) shown that, the differences in product quality do not significantly affect the 
brand preference. Refer to Borden (1984), the dimensions of price are list price, discounts, 
allowances, payment term and credit terms. Hence, the earlier literature confirms that pricing 
has a significant effect on customer motives. 
 
Innovative Promotion Strategy 
 
Again, according to Borden (1984), promotion is defined as sales promotion, advertising, 
personal selling, public relations and direct marketing. While, Duncan (2005) state that, 
promotion is the key to the market exchange process that communicates with present and 
potential stakeholders, and the general public. Every firm shape itself into the role of 
communicator and promoter. According to Hakansson (2005) promotion appears as an issue of 
how to create an optimal mix of marketing communication tools in order to get a product's 
message and brand from the producer to the consumer.  
 
Advertising, sales promotions, personal selling and publicity can influence what consumers 
think about products, what emotions they experience in purchasing and using them, and what 
behaviours they perform, including shopping in particular stores and purchasing specific brands. 
When consumers receive a lot of information from marketers and screen out a good deal of it, it 
is important for marketers to adapt communications as: 
 (1) Offer consistent messages about their products and  
(2) are placed in media that consumers in the target market are likely to use.  
Marketing communications play a critical role in informing consumers about products and 
services, including where they can be purchased and creating favourable images and 
perceptions. According to Grunert (2006), several empirical studies have shown that price 
information is important for the consumer decision making process, and these consumers are 
very price conscious. Ferle et.all  (2006) added that the effectiveness of product advertisement 
in television is still doubtful.  
 
In fact, managers need to know the impact of modularity strategies on key dimensions of cost, 
quality, flexibility and cycle time. However, the effects of product modularity on various 
dimensions of competitive performance have not been empirically tested and explored. While 
Haye et. al., (1984) and Skinner et al., (1974) have contended that, there is a product modularity 
and performance link, but empirical tests supporting this claim are insufficient. Moreover, no 
large scale studies have empirically tested product modularity’s relationship with dimensions of 
competitive performance. Nevertheless, logical arguments are persuasive. In the following 
chapters, these studies consider the theoretical foundations for product modularity and 
performance linkages.  
 
Meanwhile, a study by Jacobs et al., (2007) about the effect of product modularity on 
competitive performance focused on integration strategies as potential mediators has been done 
in North America only. Product modularity has not been the subject of extensive empirical 
testing and explored in Malaysia. As a developing country, Malaysia should compete with 
international countries. Therefore, each process which has been implemented in the organization 
should be studied for its innovation in order to upgrading productivity. 
 
Based on the above information, most of studies deal with limited factors and limited number of 
industries. Moreover, the uses of case study methods difficult to generalize. Thus, this study will 
examine the innovative factor and competitive performance of product modularity among 




The objective of this study is to examine the relationship between competitive performance of 
product modularity and innovative factor influencing its adoption among manufacturing firms in 
Northern region of Malaysia. Thus, there are six research questions to be answered in this 
study.What are the role and the impact of modularization, what is the effect of product 
modularity on various dimensions of competitive performance which is cost, quality, flexibility 
and cycle time, under what conditions does modularity lead to increasing profitability?  
Does modularity increase the quality of product features and make it easier to add product 
features? 
 
Product modularity and cost 
 
Salvador, Forza et.all,(2002) stated that there is a reduction in the “product variety versus 
operational performance”, which should lead to cost advantages. For instances, product 
modularity allows for a significant variety of end items and enables a standardized production 
process. Collier (1981) found both engineering and operational efficiencies attributable to 
standardization. Engineering efficiency is partly related to a reduction in design effort through 
the reuse of designs. While, operational is an improvements through reductions in the numbers 
of setups.  
 
However, not all researchers agree that product modularity leads to cost reductions. Karmarkar 
et.all, report that spare parts costs rise from the higher failure rates of modules in relation to the 
components. As a results, an increase in spare parts inventory occurred. But, their analysis is 
potentially not complete because there is no comparison between the “spares” inventories 
required by modular products and integrated products. There is also an implicit assumption that 
the entire module must be replaced, which may or may not be valid.  
 
However, the majority of relevant literature suggests a reduction in costs from the deployment 
of modular product architecture. 
 
Product modularity and cycle time 
 
According to Holweg, (2005), process responsiveness is one element of delivery performance 
that represented, at least in part, by manufacturing cycle time. Lee et.all, (1997) conclude that 
system service levels improve with modular architectures. The standardization that results from 
the modular architecture leads to the ability to improve forecasts and capitalize on risk pooling. 
 
Theoretical Framework for This Study 
 
According to Sekaran (2003), the concept of theoretical framework is to illustrate the 
relationship between the variables in this study. Figure 1 below illustrates the relationship of the 
five variables in this study.   
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Based on the discussion in the preceding sections, four independent variables that represent 
factors of competitive performance are cost, quality, flexibility and cycle time were selected. 





The discussion starts with an overview of innovative factors of product modularity and factors 
affecting to organization performance, the conceptualizations of marketing strategy of product 
modularity and the development of research framework and hypotheses. After a detailed 
discussion of the literature, a framework of the field of this study was developed. There were 
four groups of hypotheses to be tested from the framework. These hypotheses were seemed to 
have relationships between all factors and organization effectiveness. The next chapter devoted 
to describe the research methodology, including the study design and data collection methods. 
The objective of this chapter is to present the theoretical and empirical literatures which are 
most related to this investigation, and development of research framework and hypotheses. The 
discussion starts with an overview of innovative factors of product modularity and factors 
affecting to organization performance, the conceptualizations of marketing strategy of product 
modularity and the development of research framework and hypotheses. After a detailed 
discussion of the literature, a framework of the field of this study was developed. There were 
four groups of hypotheses to be tested from the framework. These hypotheses were seemed to 
have relationships between all factors and organization effectiveness. The next chapter devoted 
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